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SERIES-TUNED TRAP CIRCUITS 
by Clayton F.Bane, W6WB 


Some readers may recall] an article by this 
writer that appeared in (Q Magazine some time 
ago titled, "The Final-Final". |t was pointed 
out in this article that two fixed vacuum capa- 
citors connected from plate to ground would 
serve as an excellent means for Pres tang a 
low impedance path to around for all harmonics 
generated in the plate circuits of the tubes. 

conventional split-stator variable capacitor 
would of course accomplish the same result pro- 
vided an equal amount of "C" were used. The 
fixed vacuums were used however because of 
their Behe try which assures a low inductance 
ath to ground for harmonics with slight possi- 
ility that unwanted resonant circuits would be 
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set up. These stipulations are not too readily 
met when a variable capacitor of large spacing 
and physical dimensions is used. The writer 
also pointed out that there was an excellent 
chance that the fixed-vacuum arrangement 
might also be made to serve a dual purpose, -- 
that series-resonant trap circuits in each leq 
might be effective in providing additional dis- 
crimination to some particular harmonic frequ- 
ency. To this end, the bottom clips for the two 
fixed vacuums were fastened to an insulated 
block and removable copper straps were used to 
make the ground connections to the chassis. 
with this method, inductors could readily be 
added between the bottom of the capacitors and 
the chassis at some future day when TV1 might 
make it necessary to explore all possibilities 
for harmonic reduction. Suffice it to state 
that this sorry day is now at hand! 
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_ The actual amount of "C" used in a given 
final amplifier will of course depend pee the 
frequency of operation and ueor the desired 
value of "Q" to be used under full load condi- 
tions. [In our own amplifier, optimum "Q" was 
largely ignored in the interests of maximum 
harmonic suppression. In other words, we used 
all the "C" that the traffic would bear; 25 mnf 
vacuums being used on each side of the tank in- 
ductance for both 20 and 10 meter operation. 
This means a net capacity across the coil of 
12 mmf to which however must be added the capa- 
city of the tunable capacitor plus other stray 
Rep agit ess This shunt capacity contributes 
nothing toward harmonic by-passing and should 
be held to the lowest possible minimum. |n the 
unit mentioned, the 25 mmf vacuums were just 
about optimum for 20 meters but this value 

in conjunction with the shunt capacities 
becomes somewhat excessive on 10 necessitating 
an_ inductance wound with 3/8" copper tubing as 
well as very low resistance connections at the 
plugs if conventional plug-in coils are used. 


jt is desirable to provide a very low im- 
pedance path to ground for all harmonic fre- 
quencies and this means using capacitors in 
the split-stator circuit with as great a capa- 
city as possible without going to the extreme 
of a tank circuit that will melt after about 
five minutes of operation. Since the capacities 
will be fixed, they will present a constant 
reactance to any given harmonic frequency. For 
example, the 25 mmf vacuums will have a reac- 
tance of approximately 90 ohms at 70 mcs. To 
reduce this reactance to 45 ohms at this same 
frequency it will be peace ea dy to double the 
capacitor. Also bear in mind that the amount 
of harmonic by-passing will be directly depen- 
dent upon the amount of reactance present. The 
larger the capacitor the lower its reactance 
and the greater the harmonic pr pass (De: Prac- 
tical considerations dictate the maximum value 
of the capacitors therefore one is forced to 
some compromise value wherein the harmonic by- 
passing may be substantially less than optimum. 


|t is well known that a low-loss, series 
resonant circuit will have an extremely low 
reactance at its resonant frequency and this 
property can be utilized, (where individual 
fixed capacitors are used to establish a split- 
stator tuning and by-passing system) to pro- 
vide a very much lower impedance path to ground 
for a given harmonic than would be possible 
with the capacitors alone. The photograph on 
the front page shows a close-up view of the 
Original W6WB amplifier described in CQ modi- 
fied to include series resonant circuits tuned 
to the 20 meter fifth harmonic or approximate] 
70 mcs. This is the local troublemaker whic 
hits on Channel 4. ( 66 to eos cele Now let's 
give this series circuit possibility some fur- 

her consideration. 


_ On the assumption that a 25 mmf capacitor 
is used, the inductance necessary to provide 
series resonance at 70 mcs will be approxi- 
mately .2 microhenries. The net impedance at 


resonance, (70 mcs) will be very low--perhaps 
10 ohms. As far as harmonic by-passing at this 
resonant frequency is concerned, this ts equiv- 
alent to increasing the capacity of the vacuum 
capacitor by about nine times! |n actual prac- 
tice the effect is somewhat less phenomenal 
due to the fact that the series circuit is 
seldom operated at exact resonance. Measured 
fifth harmonic reduction at W6WB shows some- 
what better than 2:1. This is with inductances 
tuned to 70 mc with a grid-dip meter, sey 
not an exacting procedure but conclusive enou 
to show distinct possibilities. More important, 
the transmitter 5th harmonic was checked on our 
NATIONAL TV receiver with the series inductance 
in and out of the circuit. With the tuned eee 
in the circuit, Channel 4 showed a faint, light 
grey cross-hatch just discernible in the test- 
pattern background. When the inductors were 
shorted out, aA returning the capacitors 
arene ly to chassis) the cross-hatch became a 
medium dark grey, painfully evident as an over- 
all addition to the picture. There is little 
doubt but that even greater attenuation would 
have been possible if the inductors had been 
adjusted so that the circuit was resonant at 
the exact harmonic frequency of the transmitter 
The conclusion to be drawn from this is that 
such series resonant traps can be ae ef fec- 
tive in the reduction of one particular har- 
monic and their use is recommended where a7 
one harmonic is causing trouble. ( as the 5t 
from 20 or the 10th from 40. 


As stated, vacuum capacitors were origina- 
lly used because, among other things, they pro- 
vided a low inductance path to ground for all 
harmonics. Thus when inductance js deliberately 
added in series, ( as it is in the trap cir- 
cuits under discussion ) it is apparent that 
the harmonic by-passing effectiveness of a 
given fixed capacitor is lessened at frequen- 
cies other than the resonant frequen of the 
L/C combination. At frequencies much higher 
than the latter, the presence of the inductance 
may (tel a net reactance that may be substan- 
tially higher than that of the capacitor alone 
at the same frequency. From this we might con- 
clude that for maximum reduction of the very 
high order harmonics, it might be best not to 
use traps resonant at a lower frequency. On the 
other hand, these higher order harmonics are 
seldom strong enough to cause much trouble and 
it would thus seem that a definite reduction in 
some specific lower harmonic would more than 
‘bya ts eit use. [t is easy enough to instal] 
them... just as easy to short them out if des- 
ired. The inductors shown in the photo each 
have 5 turns, #14 wire spaced out to resonate 
at 70 mcs with the 25 mmf vacuums employed. 


$ In conclusion, it should be mentioned that 
it will not be advisable to use these traps if 
the capacity of the fixed vacuum is less than 
20 mmf. Smaller capacities will require larger 
inductors for resonance and these in turn may 
decrease the effectiveness of the harmonic by- 
passing at some of the important lower-fre- 
quency television channels. 
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and that they will continue to be so during the coming 


year. 
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we only wish it were possible to thank each 
and every one of you in person but we do want to take 


this opportunity to wish all of you a very Merry 


Christmas and a Happy and Prosperous New Year. 
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